Adsorption properties and breakthrough model of 1,1-dichloro-1-fluoroethane on activated carbons.
Hydrochlorofluorocarbons (HCFCs), among the major replacements for chlorofluorocarbons (CFCs) and chlorinated solvents, are now considered to the prime contribution to the stratospheric ozone depletion. This paper reports the adsorption equilibrium of 1,1-dichloro-1-fluoroethane (HCFC-141b) vapor in air streams on the commercial activated carbons PCB and BPL, which were made from coconut shell and bituminous coal, respectively, at 283, 293, 303, and 313 K. The experimental results show that within the experimental conditions, the adsorption capacities of the two adsorbents for HCFC-141b in dry air streams can be well-fitted by the Langmuir, Freundlich, and Dubinin-Radushkevich (D-R) adsorption equations. The physical properties of the adsorbents are consistent with the isotherm parameters obtained from the adsorption results. In addition, available experimental data of adsorption breakthrough at 283 K were used in conjunction with the Yoon and Nelson model to generate theoretical breakthrough curves based on the obtained values of parameters. In each case, calculated theoretical breakthrough curves are in agreement with corresponding experimental data.